It is proposed to generalize the concept of the famous classical Cayley-Hamilton theorem for square matrices wherein for any square matrix A, the det     
Introduction
The classical Cayley-Hamilton theorem [1] [2] [3] [4] says that every square matrix satisfies its own characteristic equation. The Cayley-Hamilton theorem has been extended to rectangular matrices [5, 6] , block matrices [7, 8] , pairs of commuting matrices [9] [10] [11] and standard and singular two-dimensional linear systems [5, 12] . The CayleyHamilton theorem has been extended to n-dimensional systems [13] . An extension of the Cayley-Hamilton theorem for 2D continuous discrete-time linear systems has been given in [14] .
The Cayley-Hamilton theorem and its generalizations have been used in control systems [14, 15] and also automation and control in [16, 17] , electronics and circuit theory [6] , time-systems with delays [18] [19] [20] , singular 2-D linear systems [5] , 2-D continuous discrete linear systems [12] , automation and electrotechnics [21] , etc.
In this paper an overview of generalization of the Cayley-Hamilton theorem is presented. The linear poly- Let   3   2  3   2  2  3   2  5  3 2   5  2  3 4  2 3 4 4 2
be a matrix of order 3 × 3. Then
where A 2 is a non-singular matrix and M F x 
Also from (2.1), we have
Hence, Illustration 4: Consider the polynomial matrix
and , where the leading coefficient matrix A 2 is singular. Then there exists a matrix 
As in Illustration 3, it can be easily verified that   92 276 161 2 3 23 .
Proof. Since
is itself is a matrix of order n × n having elements as polynomials in x each of degree ≤ m, therefore, using lemma 2, we have
is a polynomial in x over   F x of degree ≤ mn. Therefore, using Lemma 1, we have 
Multiplying the equations in (3.7) by the matrices
, , , , , , ; where ; where
Then there exist infinite number of matrices A over the complex numbers C of the form 
. 
Whereas,
 for some square matrix A of order 3. Comparing the coefficients of the equivalent powers of x on both sides, we have
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Multiplying these equations by respectively and adding, we get; 2  3  4  5  6  0  1  2  3  4  5  6   2  3  9  0  1  2  3  9 0 . 
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